The natural history of acute symptomatic ICA occlusion remains unclear. Short term follow-up studies have been rarely reported. Therefore, the objective of this study was to determine the natural history of acute ICA occlusion through short-term follow-up. In addition, we determined factors associated with recanalization and poor outcome. Methods: We consecutively enrolled acute ischemic stroke patients within 7 days who had acute symptomatic internal carotid artery occlusion. Demographic data, stroke subtypes, National Institute of Health Stroke Scale (NIHSS) score, and modified Rankin scale score at 3 months were recorded. Carotid duplex ultrasonography, CT angiography, or digital subtraction angiography in 2-9 days after the initial angiography was conducted to check recanalization pattern of ICA. Recanalization was classified into complete, partial, or no recanalization. Results: A total of 64 patients with acute symptomatic ICA occlusion were enrolled in this study. Follow-up vessel studies were completed for 53 patients. Follow-up carotid duplex sonography was performed for 23 patients. CT angiography was performed for 9 patients. Both carotid duplex sonography and CT angiography were performed for 21 patients. Complete recanalization was observed in 5 (9.4%) of the 53 patients. All five patients received thrombolysis. Partial recanalization was observed in 8 (15.1%) patients. The remaining 40 (75.5%) patients did not show recanalization. Cardioembolism (P=0.008) and thrombolytic treatment (P=0.025) were factors associated with complete recanalization. However, recanalization (P>0.999) was not associated with favorable clinical outcome. Conclusion: Recanalization of symptomatic internal carotid artery occlusion was identified in 13 (24.5%) patients. Cardioembolism and thrombolytic treatment were factors significantly associated with complete recanalization. J Neurocrit Care 2015;8(2):103-108
INTRODUCTION
Occlusion of internal carotid artery (ICA) accounts for 6-15% of all acute cerebrovascular events. 1 The outcome of patients with acute occlusion of the ICA is rather poor, with disability historically reported at 40% to 69% and a 16% to 55% mortality rate. 2, 3 Recanalization of the ICA after an acute occlusion -either spontaneous or possibly induced by thrombolysis-has been reported and usually occurs early, between 6 hours and 2 weeks after the event. [4] [5] [6] [7] But there is limited data on the frequency, time course, stroke mechanisms and clinical outcome involved in recanalization with short term follow-up studies. We aimed to investigate the natural history of acute ICA occlusion through short-term follow-up and the factors which are associated with recanalization and poor outcome.
METHODS Patients
We consecutively enrolled acute ischemic stroke patients within 7 days, in whom acute symptomatic internal carotid artery occlusion was observed. The ischemic stroke was diagnosed with diffusion-weighted MRI and clinical examination.
The ischemic stroke lesion should be relevant to ICA occlusion. We obtained the demographic data (age, sex, risk factors), previous medical history, etiology of stroke, acute management, National Institute of Health Stroke Scale (NIHSS) score, and follow up CTA images (right column). The first row: A 71-yo-male presented with left facial palsy and left arm weakness. DWI shows acute infarction in the right MCA territory (A). The right proximal ICA occlusion was not recanalized after 6days (B, C). He was treated with antiplatelet due to his initial NIHSS was 3(minor symptoms). The second row: A 83-yo-female presented with right hemiparesis (Initial NIHSS 13). Initial brain images showed right MCA territory infarction with occlusion of right ICA from carotid bifurcation (D, E). Follow-up examination on day 7 after thrombolysis shows partial recanalization of right proximal ICA (F). The patient was discharged with improved neurological situation (NIHSS 5, MRS 1). The third row: A 65-yo-male presented with global aphasia and right side weakness. Acute left MCA territory infarction is observed (G). Complete recanalization of left distal ICA occlusion was observed after 5 days (H, I). Stroke subtype was cardioembolism due to paroxysmal atrial fibrillation. He was treated with IV tPA and IA thrombolysis and mRS at 3 months was 2.
or outpatient clinic exam. As stroke work-ups, routine blood tests, chest X ray, electrocardiography, echocardiography, 24-hour Holter monitoring were performed. Stroke subtype was defined according to the TOAST classification. 
Interpretation of data
Recanalization was classified into complete, partial, and no recanalization. Complete recanalization was defined when there was no remained luminal stenosis. Partial recanalization was defined when focal luminal stenosis was remained. No recanalization was defined when there was no change from the initial study ( Fig. 1) . To minimize the possibility of misinterpreting the pseudo-occlusion as complete occlusion, the axial images of the CTA and the reconstructions were carefully reviewed. They found that most probable etiology of the occlusion was atherosclerotic plaque and partial recanalization was produced by spontaneous lysis. Sometimes recanalization of the occluded internal carotid is heralded by a disabling neurologic deficit and a thromboembolic occlusion of other arteries.
Statistical analysis
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However, a retrospective study of eight patients with carotid artery occlusion showed that spontaneous late recanalization was seen in six patients with few or no clinical sequelae.
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Our study was designed to evaluate early recanalization rates of the occluded ICA in acute stroke patients. To date, only a few scattered reports have documented follow-up data about acute symptomatic ICA occlusion. 5, 9, 10 Our study has several strengths. First, our subjects are prospectively included 64 consecutive patients with 3-month clinical outcome. Second, most patients underwent follow-up study by means of the carotid duplex scans or the CTA. Finally, the endovascular treatment was not performed in all our subjects. This finding suggests more natural recanalization history of acute ICA occlusion in our real clinical field.
In our 13 (24.5%) cases of acute ICA occlusion leading to ischemic stroke, subsequent vessel reopening was observed between the second and ninth day after the initial angiography. This is a little higher rate than the previous study which showed 15.8% of recanalization. 5 The discrepancy is probably due to a different population and different treatment protocols for acute ICA occlusion between those two studies.
Early recanalization was more complete in patients with cardioembolic stroke compared with other stroke subtypes.
This data indicate that mechanisms of vessel occlusion are Table 1 . Clinical characteristics and outcome according to the recanalization patterns
CR, n=5
Non-CR P-value Total, n=48 PR, n=8 NR, n=40 mortality. 15 In our study, patients who experienced complete recanalization of an ICA were not related to early neurological deterioration and also not associated with a more favorable outcome compared with no recanalization group.
In conclusion, acute symptomatic ICA occlusion is now considered to be a dynamic process involving multiple systemic and local mechanisms. 
